Introduction
The clustering of excess vacancies due to rapid quenching of FCC metals from high temperature leads to the formation of prismatic dislo- The presence of these loops causes an increase in the yield strength and a low initial rate of work hardening. ( 5 ) It has also been observed that small amounts of plastic deformation 1estroy the loop substructure and it has been suggested that this accounts for the low initial hardening rate. ( 6 ) It is the purpose of this paper to explain the increase in the yield strength and the sweeping away of the loop substructure on the basis of a detailed analysis of the interactions between moving dislocations and prismatic loops in the FCC structure. Possible effects due to isolated vacancies or very small clusters will not be considered.
Long Range Interaction
When the distance between a moving dislocation and a prisma.tic loop that cuts its glide plane is-large compared to the radius RL of the loop, there is little interaction. The stress field due to the loop 
Contact Interactions
Dislocation reactions that may occur when a moving dislocation 3 intersects a prismatic loop will be described with the aid of Thompsons (15) notation (Fig. 2) . The moving dislocation will always be assumed to have
Burgers vector BC and glide plane a. (The plane, a, is shown shaded in The typical substructure shown in Fig. 1 contains both imperfect and perfect loops of various sizes. It is also made complex by the group-
ing of loops into colonies with loop-free regions betiveen. For this reason, an accurate analysis of the hardening effect of the substructure would be difficult. However} an order of magnitude estimate can be made.
It has been shown that half of the large imperfect loops and all 0 imperfect loops that are smaller than about 50A in diameter will be strong barriers and that two-thirds of the perfect loops will also interact with a given moving dislocation to produce strong locking points.
Friedel ( 7 ) has analyzed in some detail the way in which a moving dislocation behaves by zig-zagging through randomly distributed loops.
( Fig. 7) The stress required to move the dislocation is given by a formula of the type:
where f3 is about 4} N is the number of loops per unit volume and R is the average radius of the loops. This stress wlll be temperature independent. 
Thompson tetrahedron .
Intersection of a prismatic dislocation with a moving dislocation of the same or of opposite Burgers vector. , 
